present work was undertaken to determine microbial pollution level and seasonal variations in physicochemical parameters of the river Buriganga.
Materials and Methods

Sampling sites and collection of water samples
The water samples were collected from two sites (Br-1 and Br-2) of the River Buriganga, Dhaka, Bangladesh ( Fig. 1 ) at morning (8-9 am) . From each site, water samples were collected in plastic bottles previously and thoroughly washed with diluted HCl acid and later rinsed with de-ionized water followed by the sample water. Sample water was taken from a depth of approximately 30 cm below the surface level and carried back to the laboratory within an hour.
Bacteriological analysis
Nutrient agar (NA) medium was used for the enumeration and isolation of aerobic heterotrophic bacteria. MacConkey agar (Difco), SS agar (Diagnostic Pasteur) and Cetrimide agar media were used for the determination and isolation of enteric, pathogenic and related bacteria. The pH of the isolation media was adjusted to 6.8 (because most of the samples were within the range of 6.8-7.2) before sterilization. Three different techniques, viz. serial dilution 6 , spread plate 7 and membrane filtration technique 8 were used for the enumeration and isolation of bacteria. Inoculated bacterial plates were incubated at 37° C for 24 h.
Bacterial colony counting was made with the help of a Digital colony counter (OSK 10086, DC-3, Japan). Colonies were counted from responsive plates and expressed as cfu/100 ml and discrete bacterial colonies were isolated immediately after 11 were used for identification of enteric bacteria. Nitrite-nitrogen present in water was determined by modified Griess-Ilosvay method 13, 14 . Nitrate-nitrogen was determined colorimetrically 15 . Soluble reactive phosphorus was determined by ascorbic acid blue color method 16 . Chemical oxygen demand (COD) was determined by the method based on chemical oxidation of materials in the presence of catalyst 17 .
Determination of physico-chemical properties
Results
The heterotrophic bacterial count of water samples has been presented in Table 1 . During the rainy season, maximum number of bacterial count was observed both in BR-1 (Shyam bazar) and BR-2 (Ultinganj) and it was 2.0×10 8 cfu/100 ml, while minimum number was detected in BR-1 during autumn and it was 1.0×10 7 cfu/100 ml.
Enteric and related bacterial count on MacConkey agar, SS agar and Cetrimide agar media has been shown in Table. 1. Enteric bacterial count on MacConkey agar ranged between 3.0×10 4 cfu/100 ml to and 2.0×10 5 cfu/100 ml and the highest count was found in the sample of BR-1. Bacterial count on SS agar medium varied between 2.8×10 5 cfu/100 ml to uncountable. During this study heterotrophic along with the enteric bacterial load ranged between 1.0×10 7 and 2.0×10 8 cfu/100 ml. The bacterial count on Cetrimide agar was ranged between 0.0 and 1.4×10 3 cfu/100 ml.
During this investigation, of the 110 isolates, 36 were randomly selected and purified for detailed study. Among these, 22 were Gram-positive and remaining 14 were Gram-negative. All the Gram-positive isolates were rod shaped, spore former and members of the genus Bacillus, while the rest three Gramnegative isolates belong to the genus Xanthomonas.
Enteric bacteria were Gram-negative, short rod and non-spore former. Out of 11 Gram-negative enteric bacterial isolates, 3 (27.3%) isolates belonged to the genus Escherichia, 3 (27.3%) isolates were Proteus morganii, and the remaining isolates were Escherichia coli-Alk. (9.1%), Yersinia (9.1%), Plesiomonas (9.1%), Hafnia (9.1%) and Alcaligenes (9.1%) ( Table 2 ). Physicochemical properties of the water of the river Buriganga are given in Table 3 . 
Discussion
Heterotrophic bacterial load in the rainy season was found to be higher than the autumn. This might be due to wash out of the land surface to the river through rainwater. Shyam bazar area was highly polluted with enteric bacterial pollution. Interestingly the highest count of enteric bacteria was noticed during the autumn. The results demonstrated that the river Buriganga is considerably polluted with bacterial population. Almost similar results showing the load of heterotrophic and nitrifying bacteria in the river and sewage lagoon was reported 18, 19 . Dynamic of aquatic micro flora are subjected to variations from year to year. The movement of water by wind, tide or currents accomplished some redistribution of the microbial flora 20 . Escherichia sp. and Proteus morganii was found to be the dominant group among the Gram-negative bacteria in the river. Bacterial strains isolated from fresh water bodies of Bangalore and the dominant genera were Bacillus, Pseudomonas, Enterobacter, Aeromanas, Flavobacterium, Corynobacterium etc. 21 . The coliform group of bacteria in general and E. coli in particular has found universal application as indicators of faecal contamination and has been employed as sewage pollution indicators 22 .
On the other hand the load of aerobic heterotrophic bacteria and the presence and abundance of Bacillus sp., Escherichia spp., Proteus morganii, Plesiomonas sp., Hafnia sp. and Alcaligenes sp. in the water clearly showed significant level of microbial pollution in the river. The findings from the present study are nearly similar to another report showing lower pH and DO values during dry season in the surface water 23 . Concentration of DO in river water was very low for the survival of the aquatic lives. This low DO (0.04-2.25 mg/l) level could result in the non-maintenance of conditions favorable to the gill-breathing aquatic organisms and increase the sensitivity of fish to chemicals 24 .
According to United State Public Health (USPH) standard, 5 mg/l and 4 mg/l value of BOD and COD, respectively indicate the quality for domestic and drinking water 17 . The normal range of BOD for good water quality is 5-6 mg/l and COD is 6-10 mg/l 25 . On the basis of BOD (0.04-1.52 mg/l) and COD (42.2-55.4 mg/l) values, the river water was polluted with organic and chemical pollutants.
During the study period the TDS value ranged between 75.49 mg/l to 582.67 mg/l. The Bangladesh center for advanced studies reported that TDS of Sitalakhya river crossed the limit and it raised from 216 to 446 mg/l during 1980 to 1998 period 26 . The TDS of the water of four rivers in Sundarban varied seasonally from 0.43 to 44.4 g/l 27 . The present investigation well agrees with the previous findings [26] [27] .
